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Abstract. Rice straw is a resource that can be used as organic fertilizer. The fact in the field was still found that 
rice straw was wasted, one of which was burned. A study was conducted through a method of observation and 
survey involving rice paddy farmer groups in 3 sub-districts in the district of Klungkung, namely Banjarangkan, 
Klungkung and Dawan. The aim of the research was to know the production of rice straw waste and the potential 
of wasted organic fertilizer in intensive rice cultivation. Based on the results obtained the production of dried straw 
waste in each harvest about 10.21 tons/ha.  Farmers do not utilize rice straw as compost by reason, not knowing 
how to compost. There were 30.34% of farmers who got the wrong knowledge that an easy way to return rice 
straw to the ground is by burning it. Due to the research result, straw burning wasted around 5,887,086 - 7,888.7 
tons of organic fertilizer. 
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INTRODUCTION  
Bali had 79,526 ha of paddy fields with 
an average of 6.22 tons/ha of paddy 
productivity. Klungkung Regency was one of 
the rice producing regencies and was the 
location of the implementation of the corn and 
soybean development program “Pajale”. 
Klungkung Regency has 3,844 ha of paddy 
area with an average of 6,61 tons/ha of paddy 
productivity (BPS Bali, 2017). 
Rice includes clumped food plants 
originating from two continents, Asia and 
West Africa (Umadevi et al., 2012). In rice 
cultivation, rice straw waste is produced, 
where production in each harvest is strongly 
influenced by the location and type of variety 
planted, weather, planting methods and 
fertilization (Rosmiza et al., 2014a). It is 
estimated that only 20% of this waste is 
utilized for industrial and domestic use. In 
developing countries, especially Southeast 
Asia, partially ruminant animal feed uses rice 
straw (Oladosu et al., 2016). In reality, there 
are not many farmers who use the rice straw 
directly as feed or process straw into organic 
fertilizer (compost) (Afriani, 2013). 
Burning rice straw by farmers, 
commonly found in the field, is the reason for 
speeding up the processing of the land to 
pursue the next planting period. Burning rice 
straw in several areas aims to avoid the spread 
of pests and diseases (Rosmiza et al., 2014a). 
The practice of open straw burning has been 
proven to be a significant source of carbon 
emissions during the harvest season. The open 
burning of straw has also significantly 
affected air quality (Chang et al., 2013). Rice 
straw management is needed to avoid burning 
to get economic and environmental benefits 
(Kanokkanjana and Garivait, 2013). 
Rice straw chemically contains 
lignocellulose compounds, which are 
composed of cellulose (35-50%), 
hemicellulose (20-35%) and lignin (10-25%) 
and other substances (Saha, 2003). Rice straw 
also contains nutrients that are useful for 
plants, so the return of rice straw to the soil is 
one of the important efforts in maintaining 
soil nutrient stability and to meet crop nutrient 
needs (Pavithira et al., 2017). Nearly 40% of 
element N, 30 to 35% of P, 80-85% of element 
K, and 40-45% of element S taken by rice 
plants from the soil are in rice straw 
(Dobermann and Fairhurst, 2002). Utilizing 
agricultural waste into organic fertilizer 
(compost) not only provides essential 
nutrients for plants, but also improves soil 
fertility and is an effort to preserve the 
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environment through waste management 
(Golabi et al., 2004). The application of liquid 
biological fertilizers significantly increases 
the growth and yield of shallots (Purba et al., 
2020). 
An estimate of straw production and 
potential loss of organic fertilizer is important 
so that anticipatory plans can be made. This 
estimate also becomes important as 
consideration, preparation and development 
of rice straw processing.  If the potential for 
loss of organic matter due to straw burning is 
known, the amount of organic fertilizer that 
needs to be added can be predicted. This will 
reduce the use of inorganic fertilizers, and 
improve soil fertility. The purpose of this 
study was to determine the potential loss of 
organic matter due to burning rice straw in 
klungkung regency, and to estimate the need 
for additional organic fertilizers to replace 
these losses. 
METHODS  
The method used in this research is 
observation and survey (Sugiyono, 2016). 
Observations were made to determine the 
production of rice straw using 5 x 5 m size 
tiles. Production measurements were carried 
out in August to November 2016 in 3 districts 
in Klungkung Regency (Dawan, Klungkung 
and Banjarangkan). The Klungkung area is 
chosen because Klungkung is one of the 
regions included in the national program for 
the development of rice, corn and soybean 
(Pajale). The survey was also conducted in 3 
sub-districts in Klungkung during May-June 
2017. The location was chosen because it 
represents the pattern of rice cultivation and 
harvesting in the Klungkung Regency. Two 
Subak groups were randomly selected in each 
sub-district, the number of respondents was 
10 percent of each Subak group member 
(Arikunto, 2010). The Subak group that is the 
research sample is presented in Table 1. The 
purpose of the survey was to determine the use 
of rice straw by farmers and examine the 
composition of rice straw. 











Tegehan  157 16 
Lepang 154 15 
Klungkung 
Gembalan 170 17 
Jero Kuta 110 11 
Dawan 





Total number of respondents          887                    89
The questionnaire in the survey research 
before it was used was tested to members of 
the Manduang Subak Group, Klungkung 
District. There were 15 questions raised by 13 
farmers found in the field. The results of the 
validity test with a significance level of 0.05 
percent indicate that of the 15 questions, there 
were 9 questions declared valid. Questions 
that were declared valid have a t-count 
between 2.131 to 6.978, while the t-table is 
1.796. The reliability test results show that the 
reliability test value of 0.845 or above 0.60, so 
the instrument can be said to be reliable 
(Latan, 2014). 
Analysis of fiber content in rice straw 
was conducted at the Laboratory of the 
Faculty of Agricultural Technology, Udayana 
University, P.B. Sudirman street, Denpasar. 
Analysis of cellulose, hemicellulose, lignin 
and silica content in the Animal Nutrition and 
Feed Laboratory, Faculty of Animal 
Husbandry, Udayana University. This data is 
needed to determine the level of ease of the 
straw decomposition process. Analysis of N, 
P, K and C-organic of rice straw to found out 
the nutritional content, at the Laboratory of 
the Indonesian Spice and Medicinal Research 
Institute (Balittro) Tentara Pelajar street no. 3 
Bogor West Java.  
Analysis of the chemical composition of 
rice straw was carried out by taking a sample 
of 100 g of rice straw for analysis in the 
laboratory to determine the fiber content and 
macro nutrient content in rice straw. The rice 
straw used comes from the Ciherang variety 
which was taken from the all subak sample 
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evenly. The rice straw used was 105 days after 
planting (DAT).Data processing in this study 
used Microsoft Excel 2010 software. Data 
collected were analyzed descriptively. The 
data is then tabulated and presented in the 
form of a frequency and percentage table. 
RESULTS AND DISCUSSION  
Based on the results of the sampling 
yield using 5 x 5 meters of sampling area, we 
found that the average production of harvested 
unhusked rice in Klungkung Regency reached 
8.41 tons/ha, higher than average of Bali (6.22 
tons/ha), and the average production of 
harvested hay reached 10.75 tons/ha. Data on 
average grain and straw production in each 
regency is presented in Table 2. 
Table 2. Average production of harvested 











Banjarangkan 8,83  11,74 
Klungkung 8,63 10,51 
Dawan 7,76 10,04 
Average 8,41 10,75 
By the magnitude of the correction of 
rice field bunds for Klungkung Regency 
which was 5%, the average grain production 
in Klungkung Regency was 7.99 tons/ha per 
harvest and the average production of dry 
straw harvested was 10.21 tons/ha per harvest. 
A comparison was made for each production 
of 1 kg of unhusked rice produced 1.3 kg of 
dry rice straw. These results were the same as 
previous studies which stated that each 
production of 1 kg of grain produced 1-1.5 kg 
of rice straw (Binod et al., 2010; Adam, 
2013).There was no farmer in Klungkung 
Regency who uses rice straw as organic 
fertilizer through the composting process. 




Table 3. Management of rice straw by farmers in 
Klungkung 
No. Management of rice 
straw 
Percentage (%) 
1. Organic fertilizer 
(compost) 
- 
2. Animal feed - 
3. Immersion - 
4. Burning 30,34 
5. Mulch 69,66 
Total  100 
The main reason farmers do not use rice 
straw as organic fertilizer was not knowing 
how to compost rice straw. Even though the 
nutritional content of straw is quite good 
(Table 4). The second reason was the limited 
labor that helps in composting and the third 
reason was the limited time, because besides 
farming, farmers in Klungkung were also 
involved in religion and culture activities. 
Farmers in Klungkung Regency were 
dominant (74.16%) do not know if rice straw 
can be composted. This result was in line with 
Sardjono et al. (2012) which states that 
farmers' knowledge was a major factor in the 
utilization and processing of straw waste into 
organic fertilizer. Based on the results of 
laboratory analysis rice straw contains 
nutrients needed by plants (Table 4). So a big 
loss if the nutrient content was wasted through 
burning straw. Indeed, the high C/N content of 
straw makes it slow to decompose. However, 
this obstacle can actually be reduced by the 
use of decomposition bacteria which are 
available in agricultural shops. 
Table 4. Rice straw content (per 100 g) 
 
Note: remarks* compared with industry 
national standard (SN)I) No. 19-7030-2004 
related to compost specification from 
domestic organic waste.
No Parameters Content Remarks* 
1. C/N 34,96 high 
2. C-Organic 35,31% moderate 
3. N 1,01% moderate 
4. P 0,17% moderate 
5. K 3,13% low 
6. pH 6,13% low 
7. Water content 73.0% - 
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Farmers tend to (69.66%) use rice straw 
as mulch, especially when farmers plant crops 
(Table 3). Rice straw mulch was needed by 
farmers when planting crops such as 
soybeans, chilies, long beans, cucumbers, 
watermelons, flowers and green vegetables. 
This result was the same as the statement of 
Rosmiza et al. (2014b) which states that rice 
straw was generally used as mulch when 
growing vegetables and horticulture. The use 
of rice straw mulch was done by farmers for 
several reasons such as to suppress the growth 
of pests, reduce evaporation and reduce the 
cost of purchasing plastic mulch 
(Setiyaningrum, 2019). 
The use of rice straw as animal feed was 
also not done by farmers. This happens 
because of the low ownership of cattle, where 
33.71% of farmers do not have cattle, 24.72% 
of farmers only have 1 cattle and 27.00% have 
2 cattle. Farmers reasoned that rice straw feed 
was not good for animal health because of its 
low protein (2.72%) content and forage feed 
in the Klungkung region, which was always 
available every year. The low protein content 
of straw can be seen from the results of 
laboratory tests of rice straw of Ciherang 
variety which was taken from the all subak 
sample evenly, as presented in Table 5. 
Table 5. Fiber content of rice straw 
No Parameters Content  
   
1. Water content 73,06% 
2. Ash levels 5,09% 
3. Protein 2,72% 
4. Fat 0,38 % 
5. Carbohydrate 17,93% 
6. Coarse fiber 7.72% 
 
Lignin and silica content in rice straw limits 
the digestibility of livestock (Oladosu et al., 2016) 
and lignin in plant cell walls limits the ability of 
rumen microbes to degrade rice straw (Wang and 
McAllister, 2002). The results of laboratory tests 
on the lignocellulose content of rice straw were 
presented in Table 6. According to Fatmawati et 
al. (2005) that the rice straw content is based on 
dry matter 89.57%, crude protein 3.2%, crude 
fiber 32.56%, fat 1.33%, cellulose 40.80% 
hemicellulose 26.62%, and lignin 5.78%. The 
straw protein content in the study site was lower 
than the results of the study by Fatmawati (2005), 
but the lignin was higher. Low protein content and 
high lignin are one of the causes of the low use of 
straw as an organic fertilizer. 
 
Table 6. Lignocellulose content of rice straw 
 
In practice in the field, none of the 
farmers do rice straw planting. Farmers were 
reluctant to immerse rice straw that was 
produced because immersion of fresh rice 
straw after harvest makes it difficult when 
doing land management. Immersion of straw 
also has an itching effect on the skin during 
land cultivation. Decomposition of organic 
material at an early stage produces organic 
acids such as oxalic, formic and maleic acids 
(Kumari et al., 2008). As an organic acid, 
oxalic acid can cause negative effects on the 
skin in the form of skin and eye irritation 
(Dakshene et al., 2013).  
There were around 30.34% of farmers 
who burn rice straw with the reason to speed 
up land management and discuss pests. There 
were also farmers who burn straw because 
based on the knowledge obtained that the 
burning ash of rice straw can be beneficial for 
soil fertility. Burning rice straw was one of the 
early applications of organic farming that 
comes from the experience of farmers 
(Dobermann and Fairhurst, 2002). Though 
burning straw has a negative impact because 
it can damage the soil structure and reduce soil 
microbial activity. By burning rice straw, it 
can lose N (up to 80%), P (25%), K (21%) and 
S (4-60%) and lose soil organic matter 
(Mandal et al., 2004).
No Parameters Content 
1. Cellulose 30,47% 
2. Hemicellulose 18,16% 
3. Lignin  21,60% 
4. Silica 16,60% 
5. Fenol 7,73 mg/100 gr GAE 
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In a study in Taiwan using remote sensing 
showed that there was open burning of rice 
straw about 27.3% of the existing rice field 
area (Chang et al., 2013). 
The area of rice fields in Klungkung 
Regency is 3,844 ha (BPS Bali, 2017). From 
the sampling results obtained dry straw 
production of 10.21 tonnes / ha / harvest, so 
that overall dry straw production in one 
harvest season in Klungkung reached 
39,247.24 tonnes. This rice straw waste 
should be reused as organic fertilizer to the 
land where the straw originated. According to 
(Purba et al., 2018), organic fertilizers also 
have benefits in providing media for the life 
of beneficial microorganisms for soil fertility 
and reducing porosity in sandy soil and 
helping aeration in clay soils. 
Based on the survey results, it was 
found that 30.34% of the farmers burned rice 
straw. Thus, in one harvest season 11,774.17 
tons of compost raw material are wasted. 
According to Gustiani et al. (2014), if rice 
straw was able to be processed optimally, 
every 1 ton of straw can produce ½ tons to 2/3 
tons of compost. If there were 11,774,172 tons 
of rice straw, the amount of compost produced 
will be around 5,887,086 tons to 7,888.7 tons. 
So the amount of organic fertilizer (compost) 
that was wasted in one harvest season in 
Klungkung Regency reaches 5,887,086 tons 
to 7,888.7 tons. 
Burnt rice straw when composted will 
be able to meet the needs of organic fertilizer 
and reduce the use of inorganic fertilizers. 
Ragályi et al. (2009) and Sutrisno (2014) 
stated the use of organic fertilizer in organic 
rice cultivation was around 8-10 tons / ha. If 
based on the use of a maximum dose of 10 
tons / ha, the amount of organic fertilizer 
wasted during one harvest season can meet the 
minimum fertilizer requirements for an area of 
588.71 ha or 15.31% of the total area of rice 
fields in Klungkung Regency. 
The implication of this research was the 
need for socialization of the utilization of rice 
straw to farmers so that no more rice straw 
was burned. Farmers need to be given 
knowledge about how to compost rice straw 
that was easy, practical, fast and produces 
quality compost. Further research is needed 
on the factors that cause low levels of straw 
protein, which means low levels of N, and 
high levels of lignin, which causes the straw 
to break down slowly. In addition, it was also 
necessary to conduct further research related 
to the use of rice straw, such as the use of 
straw lignin as an antimicrobial, and rice straw 
as bioethanol. 
CONCLUSION 
The potential of organic fertilizer raw 
material in the form of rice straw in one 
harvest reaches around 10.21 tons / ha, or 
from every 1 kg of grain produced 1.3 kg of 
rice straw. None of the farmers in the research 
location used rice straw as compost, because 
they did not know how to compost rice straw, 
limited labor and time constraints. About 
30.34% of farmer’s burn rice straw because 
based on knowledge gained by generation, 
burning was a simple way to return rice straw 
to the ground. The potential of organic 
fertilizer wasted in one harvest season in rice 
cultivation in Klungkung Regency was 
around 5,887.086-7,888.7 tons. The wasted 
potential can at least meet the needs of organic 
fertilizer for 15.31% of the area of rice fields 
in Klungkung Regency. 
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